A theoretical treatment of the zero-temperature exchange-enhanced susceptibility of paramagnetic substitutionally disordered alloys within the random-phase approximation was presented in the preceding paper II of this series). In the present paper that treatment is extended so as to allow the calculation of the local susceptibility in the presence of moments and/or large applied magnetic fields and the calculation of the spontaneous and induced local magnetization. The cluster treatment presented here is the first cluster theory to treat quantitatively the e8ect of moment formation on the local susceptibility. Moreover, the techniques presented here are computationally feasible even for the study of concentrated alloys and yield results for the size of local moments as a function of their local environment. Interpolation schemes which allow one to calculate easily the magnetization and local susceptibility associated with any magnetic cluster configuration also are presented. The use of the formalism presented is illustrated by applying it to the calculation of the magnetization and susceptibility of different configurations of Ni atoms embedded in Pd and in exchange-enhanced effective media.
I. INTRODUCTION The theory presented in paper I of this series' (hereaf- ter referred to as I), like most previous theories for the magnetic susceptibility of alloys, applies only to the paramagnetic regime and only to linear response. In particular, all alloy generalizations of the theory of local exchange enhancement predict only the formation of moments of unspecified size on every site when the local susceptibility diverges within the random-phase approximation (RPA) on any site. They fail to predict either the size of the moments or the local susceptibility in the presence of those moments. Furthermore, the present theories all fail to treat the dependence of the susceptibility on the applied magnetic field.
Here, we generalize the theory presented in I, obtaining the first theory of local exchange enhancement valid on either side of the point at which the local exchange enhancement reaches criticality within the RPA. The resultant nonlinear, self-consistent cluster theory yields the spontaneous and induced local magnetization on any site as a function of the local chemical and magnetic environment g h, ' (n, t n; i)e'"', - f"'"'dp r '-(O;p) I '(0;P) =N Q I', "(P) function of the ratio of R" to a, the Pd lattice constant, for the 6rst and third clusters embedded in pure Pd and in effective media with uniform static susceptibilities, j(0), 4 and 6 times that of pure Pd, X(0). (RKKY) oscillations in X(r), or (ii) is allowed to extend to infinity. It is seen that cutting ofF the clouds at a finite range has a large efFect on the calculated magnetization, but that the calculated magnetization depends only relatively weakly on E. Figure 5 shows the variation of the calculated giant moments for each of the three clusters as a function of X(0)/X(0) for the case in which the polarization clouds are assumed to contain only 210 sites, as was found from percolation theory to be the case at the critical concentration for ferromagnetism in Pd-Ni. For values of X(0)/X(0) of the order of 8-12, which The ratio X"/X(0) of the local susceptibility of atoms in the nth shell to that of atoms in pure Pd is shown in Fig. 6 as a function of the ratio 8"/a of the radius of the nth shell to the Pd lattice constant for the third, and most magnetic, cluster embedded in pure Pd and in efFective media with X(0)/X(0) equal to 2, 4, and 6. Because the local band susceptibilities, I;~, are much larger for Ni atoms than for Pd atoms and because the local moments on the Ni atoms are far from saturated, the local susceptibilities on the Ni atoms were found to be substantially larger than those on the close-in Pd atoms.
The two diferent values shown at f5' " /a = 1.3 for X(0)/X(0) equal to 4 and 6 correspond to the n =4 and n =5 shells, which are inequivalent although they have the same radius. The slightly higher values of X", which are for the shell n =4, were determined nonlinearly, whereas X5 was calculated within linear-response theory.
The abrupt changes in P" found at the cluster boundary V. AN For either diagonal or off-diagonal disorder, the expressions for 5X(0)/X(0) derived in I are inversely proportional to the determinant of the matrix A(0) to be inverted.
For an embedded nonmagnetic cluster the determinant of A (0) 
